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PocumentName] SPECIFICATION 
[Title of the Invention] 

VIDEO GAME APPARATUS, CHARACTER DISPLAY METHOD IN VIDEO 
GAME, PROGRAM AND RECORDING MEDIUM 
[Claims] 

[Claim 1] A video game apparatus comprising: 

character moving means for moving a character in a virtual Ihree-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

far distance determining means for deterrriining whether the distance calculated by 
the distance calculating means is longer than a predeterrnined critical far distance; 

view point moving means for moving the position of the view point closer to the 
character when the far distance determining means determines that the calculated distance 
is longer than the critical far distance; and 

perspective traraforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 2] The video game apparatus according to claim 1, further comprising near 
distance determining means for determining whether the distance calculated by the distance 
calculating means is shorter than a predetermined critical near distance which is shorter 
than the critical far distance, wherein the view point moving means moves the position of 
the view point away from the character when the near distance determining means 
determines that the calculated distance is shorter than the critical near distance. 
[Claim 3] The video game apparatus according to claim 2, further comprising character 
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movement determining means for determining whether the character has been moved 
beyond a predetermined range during a predetermined period by the character moving 
means, wherein the view point moving means moves the position of the view point such 
that the distance between the view point and the character reaches a predetermined distance 
that is longer than the critical near distance and shorter than the critical far distance when 
the character movement determining means determines that the character has not been 
moved beyond the predetermined range. 
[Claim 4] A video game apparatus comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

near distance deterniining means for detenruhing whether the distance calculated by 
the distance calculating means is shorter than a predetermined critical near distance; 

view point moving means for moving the position of the view point away from the 
character when the near distance detennining means determines that the calculated distance 
is shorter than the critical near distance; and 

perspective txarisfonning means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 

[Claim 5] The video game apparatus according to any one of claims 1 to 4, wherein the 
view point moving means moves the position of the view point at a velocity that is greater 
than a moving velocity of the character by the character moving means. 

[Claim 6] The video game apparatus according to any one of claims 1 to 5, wherein the 
view point moving means changes the moving velocity of the position of the view point in 
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accordance with the moving velocity of the character by the character moving means. 

[Claim 7] The video game apparatus according to any one of claims 1 to 6, wherein the 
view point moving means moves the position of the view point while maintaining a range 
of a field of view of the virtual camera constant. 
[Claim 8] A video game apparatus comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

far distance determining means for determining whether the distance calculated by 
the distance calculating means is longer than a predetermined critical far distance; 

field of view changing means for decreasing a range of a field of view of the virtual 
camera when the far distance determining means determines that the calculated distance is 
longer than the critical far distance; and 

perspective transforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 9] The video game apparatus according to claim 8, further comprising near 
distance deterniining means for determining whether the distance calculated by the distance 
calculating means is longer than a predetermined critical near distance which is shorter than 
the critical far distance, wherein the field of view changing means increases the range of the 
field of view of the virtual camera when the near distance determining means determines 
that the calculated distance is shorter than the critical near distance. 
[Claim 1 0] A video game apparatus comprising: 

character moving means for moving a character in a virtual three-dimensional space; 



distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

near distance determining means for determining whether the distance calculated by 
the distance calculating means is shorter than a predetermined critical near distance; 

field of view changing means for increasing a range of a field of view of the virtual 
camera when the near distance detenrnning means determines that the calculated distance is 
shorter than the critical near distance; and 

perspective transforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 11] The video game apparatus according to any one of claims 8 to 10, wherein 
the field of view changing means changes the range of the field of view based on a 
relationship between the distance calculated by the distance calculating means and a size of 
the character. 

[Claim 12] The video game apparatus according to any one of claims 1 to 11, wherein an 
arbitrary number of reference points are assigned to the character, and the distance 
calculating means obtains a distance between the position of the view point and the position 
of each reference point and calculates an average of the obtained distances as the distance 
between the position of the character and the position of the view point. 

[Claim 13] The video game apparatus according to any one of claims 1 to 11, wherein an 
arbitrary number of reference points are assigned to the character, and the distance 
calculating means obtains a distance between the position of the view point and the position 
of each reference point and calculates a shortest distance of all the obtained distances as the 
distance between the position of the character and the position of the view point. 
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[Claim 14] The video game apparatus according to any one of claims 1 to 13, wherein 
the character is a player character that moves in the virtual three-dimensional space 
according to an instruction from a player. 

[Claim 15] A character display method in a three-dimensional video game executed in a 
computer apparatus, comprising: 

moving a character in a virtual Ihree-dimensional space; 
calculating a distance between a position of the character in the virtual 
three-dimensional space and a position of a view point of a virtual camera; 

determining whether the calculated distance is longer than a predetermined critical far 
distance; 

moving the position of the view point closer to the character when it is determined 
that the calculated distance is longer than the critical far distance; and 

performing perspective transformation on the character that moves in the virtual 
three-dimensional space from the view point of the virtual camera onto a virtual screen. 
[Claim 1 6] The character display method according to claim 1 5, further comprising: 
deternrining whether the calculated distance is shorter than a predetermined critical 
near distance which is shorter than the critical far distance; and 

moving the position of the view point away from the character when it is determined 
that the calculated distance is shorter than the critical near distance. 
[Claim 1 7] The character display method according to claim 1 6, further comprising: 
deter minin g whether the character has moved beyond a predetermined range during a 
predetermined period after moving the view point; and 

moving the position of the view point such that the distance between the position of 
the view point and the position of the character reaches a predetermined distance that is 
longer than the critical near distance and shorter than the critical far distance when it is 



6 



determined that the character does not move beyond the predetermined range. 

[Claim 1 8] A character display method in a three-dimensional video game executed in a 
computer apparatus, comprising: 

moving a character in a virtual three-dimensional space; 
calculating a distance between a position of the character in the virtual 
three-dimensional space and a position of a view point of a virtual camera; 

determining whether the calculated distance is shorter than a predetermined critical 
near distance; 

moving the position of the view point away from the character when it is determined 
that the calculated distance is shorter than the critical near distance; and 

perfoirning perspective transformation on the character that moves in the virtual 
three-dimensional space from the view point of the virtual camera onto a virtual screen, 

[Claim 1 9] A character display method in a three-dimensional video game executed in a 
computer apparatus, comprising: 

moving a character in a virtual three-dimensional space; 

calculating a distance between a position of the character in the virtual 
three-dimensional space and a position of a view point of a virtual camera; 

deteinnning whether the calculated distance is longer than a predetermined critical far 
distance; 

decreasing a range of a field of view of the virtual camera when it is determined that 
the calculated distance is longer than the critical far distance; and 

performing perspective transformation on the character that moves in the virtual 
three-dimensional space from the view point of the virtual camera onto a virtual screen. 

[Claim 20] A character display method in a three-dimensional video game executed in a 
computer apparatus, comprising: 
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moving a character in a virtual three-dimensional space; 

calculating a distance between a position of the character in the virtual 
three-dimensional space and a position of a view point of a virtual camera; 

deterrnining whether the calculated distance is shorter than a predetermined critical 
near distance; 

increasing a range of a field of view of the virtual camera when it is determined that 
the calculated distance is shorter than the critical near distance; and 

performing perspective transformation on the character that moves in the virtual 
three-dimensional space from the view point of the virtual camera onto a virtual screen. 
[Claim 21] A program, which operates a computer apparatus, comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

far distance detenriining means for deterrmning whether the distance calculated by 
the distance calculating means is longer than a predetermined critical far distance; 

view point moving means for moving the position of the view point closer to the 
character when the far distance deterniining means determines that the calculated distance 
is longer than the critical far distance; and 

perspective transforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 22] A program, which operates a computer apparatus, comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
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character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

near distance deteraiining means for detennining whether the distance calculated by 
the distance calculating means is shorter than a predetermined critical near distance; 

view point moving means for moving the position of the view point away from the 
character when the near distance determining means determines that the calculated distance 
is shorter than the critical near distance; and 

perspective transforming means for perfonning perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 23] A program, which operates a computer apparatus, comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

far distance detennining means for determining whether the distance calculated by 
the distance calculating means is longer than a predetermined critical far distance; 

field of view changing means for decreasing a range of a field of view of the virtual 
camera when the far distance determining means determines that the calculated distance is 
longer than the critical far distance; and 

perspective transforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 24] A program, which operates a computer apparatus, comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
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distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

near distance deterrnining means for deterrmning whether the distance calculated by 
the distance calculating means is shorter than a predetermined critical near distance; 

field of view changing means for increasing a range of a field of view of the virtual 
camera when the near distance detenmning means determines that the calculated distance is 
shorter than the critical near distance; and 

perspective tramforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 25] A computer-readable storage medium on which a program, which operates a 
computer apparatus, is recorded, the program comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

far distance detenmning means for determining whether the distance calculated by 
the distance calculating means is longer than a predetermined critical far distance; 

view point moving means for moving the position of the view point closer to the 
character when the far distance deterrmning means determines that the calculated distance 
is longer than the critical far distance; and 

perspective transforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
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[Claim 26] A computer-readable storage medium on which a program, which operates a 
computer apparatus, is recorded, the program comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

near distance determining means for deterniining whether the distance calculated by 
the distance calculating means is shorter than a predetermined critical near distance; 

view point moving means for moving the position of the view point away from the 
character when the near distance determining means determines that the calculated distance 
is shorter than the critical near distance; and 

perspective transforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 27] A computer-readable storage medium on which a program, which operates a 
computer apparatus, is recorded, the program comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

far distance determining means for deterrnining whether the distance calculated by 
the distance calculating means is longer than a predetermined critical far distance; 

field of view changing means for decreasing a range of a field of view of the virtual 
camera when the far distance determining means determines that the calculated distance is 
longer than the critical far distance; and 
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perspective transforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Claim 28] A computer-readable storage medium on which a program, which operates a 
computer apparatus, is recorded, the program comprising: 

character moving means for moving a character in a virtual three-dimensional space; 
distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera; 

near distance deterrrrining means for deterrnining whether the distance calculated by 
the distance calculating means is shorter than a predetermined critical near distance; 

field of view changing means for increasing a range of a field of view of the virtual 
camera when the near distance deterrnining means determines that the calculated distance is 
shorter than the critical near distance; and 

perspective transforming means for performing perspective transformation on the 
character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method for displaying a character that moves in a 
virtual three-dimensional space in a three-dimensional video game. 
[0002] 

[Prior Art] 

In the three-dimensional video game, a player character, which operates according to 
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an instruction sent from a game player, moves in the virtual three-dimensional space. 
Perspective transformation is performed on the virtual three-dimensional space including 
the player character from a predetermined position (a view point of a virtual camera) onto a 
virtual screen. An image indicating the state that the player character moves is displayed 
on a display device. 
[0003] 

Movement of the player character is the most important element for the progress of 
the game. Accordingly, in order to display the player character to be easily 
understandable for the player, it is necessary to move the position of the view point in 
accordance with movement of the player character. A conventional video game that 
moves the position of the view point in accordance with movement of the player character, 
moves the position of the view point to maintain a fixed interval between the position of the 
player character and that of the view point. 
[0004] 

[Problems to be solved by the Invention] 

However, if the distance between the position of the player character and that of the 
view point is always kept constant, the size of the player character in an image displayed on 
the display device is not changed at all. For example, in the case where a field having few 
landmarks such as a desert is formed in the virtual three-dimensional space, an image to be 
displayed is changed only slightly even if the player character moves in the field area. As 
a result, the player cannot clearly recognize the fact that the player character moves from 
the image formed on the display screen. In this method, the position of the view point 
must be determined for each frame, increasing an amount of processing. 

[0005] 

In contrast to this, there is a video game that performs perspective transformation after 
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fixing the position of the view point completely. In this case, if the player character 
moves, the size of the character to be displayed is changed. In the case of a game such as 
a battle game having a narrow space where the player character is movable, no major 
problem is caused even if the aforementioned method is used. However, in the case of a 
game such as a role playing game having an extremely wide space where the player 
character is movable, there is a case that the position of the player character is so close to 
the view point that the field cannot be displayed on the display screen, or a case that the 
position of the player character is so far from the view point that the size of the player 
character to be displayed is reduced, with the result that the player character is barely seen. 
[0006] 

Unexamined Japanese Patent Publication Nos. 11-4963 and 11-7543 disclose 
techniques that first and second displayed objects exist in a virtual space and a view point 
of a virtual camera, is moved or an angle of view thereof is changed based on the positional 
relationship between the first and second displayed objects. 
[0007] 

However, there are many video games that progress a game even if two displayed 
objects do not exist unlike the cases described in the aforementioned publications. For 
example, there is a video game such as a role playing game in which the player character 
moves on a field formed in the virtual three-dimensional space. The techniques described 
in the above two publications cannot be applied to such a video game. 
[0008] 

An object of the present invention is to provide a video game apparatus that allows a 
player to effectively recognize movement of a character that moves in a virtual 
three-dimensional space in a three-dimensional video game, a character display method in 
the video game, a program for executing the video game and a computer-readable storage 
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medium on which this program is recorded. 
[0009] 

[Means to Solve the Problems] 

In order to achieve the above object, a video game apparatus according to a first 
aspect of the present invention includes character moving means for moving a character in 
a virtual three-dimensional space, distance calculating means for calculating a distance 
between a position of the character moved by the character moving means in the virtual 
three-dimensional space and a position of a view point of a virtual camera, far distance 
determining means for determining whether or not the distance calculated by the distance 
calculating means is longer than a predetermined critical far distance, view point moving 
means for moving the position of the view point closer to the character when the far 
distance detennining means detennines that the distance is longer than the critical far 
distance, and perspective transforming means for performing perspective transformation on 
the character that moves in the virtual three-dimensional space from the view point of the 
virtual camera onto a virtual screen. 
[0010] 

This video game apparatus according to the first aspect may further include near 
distance detennining means for determining whether the distance calculated by the distance 
calculating means is shorter than a predetermined critical near distance which is shorter 
than the critical far distance. In this case, the view point moving means may move the 
position of the view point away from the character when the near distance dete nn i n i n g 
means determines that the calculated distance is shorter than the critical near distance. 
[0011] 

The video game apparatus according to the first aspect may further include character 
movement determining means for deterniining whether the character has been moved 
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beyond a predetermined range during a predetermined period by the character moving 
means. In this case, the view point moving means may move the position of the view 
point such that the distance between the view point and the character reaches a 
predetermined distance that is longer than the critical near distance and shorter than the 
critical far distance when the character movement determining means determines that the 
character has not been moved beyond the predetermined range. 
[0012] 

Another video game apparatus according to the first aspect of the present invention 
includes character moving means for moving a character in a virtual three-dimensional 
space, distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera, near distance deterniining means for 
detennining whether the distance calculated by the distance calculating means is shorter 
than a predetermined critical near distance, view point moving means for moving the 
position of the view point away from the character when the near distance deterniining 
means determines that the calculated distance is shorter than the critical near distance, and 
perspective transforming means for performing perspective transformation on the character 
that moves in the virtual three-dimensional space from the view point of the virtual camera 
onto a virtual screen. 
[0013] 

The video game apparatuses according to the first aspect perform perspective 
transformation without moving the view point of the virtual camera if the distance between 
the position of the character and the position of the view point is the critical far distance or 
less and/or the critical near distance or greater. Since the distance between the character 
and the view point is changed by moving the position of the character by the character 
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moving means, the size of the character, which is subjected to perspective transformation 
and is displayed on the screen, is changed. The change in the size of the character allows 
a player to easily recognize that the character moves in the virtual three-dimensional space. 
[0014] 

In the case where the distance between the position of the character and the position 
of the view point is farther than the critical far distance and/or nearer than the critical near 
distance, the position of the view point moves in accordance with movement of the 
character. This results in an appropriate size of the character displayed on the screen. In 
the case where the distance between the position of the character and the position of the 
view point is the critical far distance or less and/or the critical near distance or greater, the 
view point does not have to be moved, with the result that the amount of processing can be 
reduced. 
[0015] 

When the character does not move more than a predetermined range during a 
predetennined period after moving the view point, it is not necessary for the player to 
recognize the movement of the character on the display screen. In this case, the view 
point is moved to a position where the distance between the view point and the character is 
an intermediate distance, which enables the character to be displayed on the screen with a 
more appropriate size. The intermediate distance may be either just an intermediate 
distance between the critical far distance and the critical near distance or closer to the 
critical far distance or the critical near distance. 
[0016] 

In each video game apparatus according to the first aspect, the view point moving 
means may move the position of the view point at a velocity that is greater than a moving 
velocity of the character by the character moving means. Also, the view point moving 



means may change the moving velocity of the position of the view point in accordance with 

the moving velocity of the character by the character moving means. 

[0017] 

The distance between the character and the view point becomes within a 
predetermined range at a time of perspective transformation by setting the moving velocity 
of the view point to be greater than that of the character. This results in a more 
appropriate size of the character displayed on the screen. For example, it is preventable to 
switch a background image of the character beyond necessity by changing the moving 
velocity of the view point in accordance with that of the character. 
[0018] 

In each video game apparatus according to the first aspect, the view point moving 
means may move the position of the view point while maintaining a range of a field of view 
of the virtual camera constant. 
[0019] 

It is not necessary to determine the field of view of the virtual camera at the time of 
the perspective transformation with the result that the amount of processing can be reduced 
by maintaining the range of the field of view of the virtual camera constant as above 
regardless of the distance between the character and the view point. 
[0020] 

In order to achieve the above object, a video game apparatus according to a second 
aspect of the present invention includes character moving means for moving a character in 
a virtual three-dimensional space, distance calculating means for calculating a distance 
between a position of the character moved by the character moving means in the virtual 
three-dimensional space and a position of a view point of a virtual camera, far distance 
detenmning means for deternuning whether or not the distance calculated by the distance 
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calculating means is longer than a predetermined critical far distance, field of view 
changing means for decreasing a range of a field of view of the virtual camera when the far 
distance determining means determines that the calculated distance is longer than the 
critical far distance, and perspective tiansfonning means for performing perspective 
transformation on the character that moves in the virtual three-dimensional space from the 
view point of the virtual camera onto a virtual screen. 
[0021] 

The video game apparatus according to the second aspect may further include near 
distance determining means for detennining whether the distance calculated by the distance 
calculating means is longer than a predetermined critical near distance which is shorter than 
the critical far distance. In this case, the field of view changing means may increase the 
range of the field of view of the virtual camera when the near distance deterniining means 
determines that the calculated distance is shorter than the critical near distance. 
[0022] 

Another video game apparatus according to the second aspect of the present 
invention includes character moving means for moving a character in a virtual 
three-dimensional space, distance calculating means for calculating a distance between a 
position of the character moved by the character moving means in the virtual 
three-dimensional space and a position of a view point of a virtual camera, near distance 
determining means for determining whether the distance calculated by the distance 
calculating means is shorter than a predetermined critical near distance, field of view 
changing means for increasing the range of the field of view of the virtual camera when the 
near distance determining means detennines that the calculated distance is shorter than the 
critical near distance, and perspective transforming means for performing perspective 
transformation on the character mat moves in the virtual three-dimensional space from the 
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view point of the virtual camera onto a virtual screen. 
[0023] 

The video game apparatuses according to the first aspect perform perspective 
transformation without moving the view point of the virtual camera if the distance between 
the position of the character and the position of the view point is the critical far distance or 
less and/or the critical near distance or greater. The size of the character, which is 
subjected to perspective transformation and is displayed on the screen, is changed by 
moving the position of the character by the character moving means. The change in the 
size of the character allows a player to easily recognize that the character moves in the 
virtual three-dimensional space. 
[0024] 

In the case where the distance between the position of the character and the position 
of the view point is farther than the critical far distance and/or nearer than the critical near 
distance, the range of the field of view changes in accordance with the movement of the 
character. This results in an appropriate size of the character displayed on the screen. In 
the case where the distance between the position of the character and the position of the 
view point is the critical far distance or less and/or the critical near distance or greater, the 
range of the field of view does not have to be changed, with the result that the amount of 
processing can be reduced. 
[0025] 

In each video game apparatus according to the second aspect, it is preferable that the 
field of view changing means changes the range of the field of view based on a relationship 
between the distance calculated by the distance calculating means and a size of the 
character. 
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[0026] 

In each video game apparatus according to the first and second aspects, an arbitrary 
number of reference points may be assigned to the character. The distance calculating 
means may obtain a distance between the position of the view point and the position of 
each reference point and calculate an average of the obtained distances as the distance 
between the position of the character and the position of the view point. Also, the distance 
calculating means may obtain the distance between the position of the view point and the 
position of each reference point and calculate a shortest distance of all the obtained 
distances as the distance between the position of the character and the position of the view 
point 
[0027] 

There is no need for complicated processing to obtain the distance between the 
character and the view point with the result that the amount of processing can be reduced 
by calculating the distance between the character and the view point in accordance with the 
distance between the reference point assigned to the character and the view point. The 
distance between the character whose shape and size change abruptly and the view point 
can be obtained appropriately by assigning multiple reference points and by using an 
average value or a shortest value of the distance between each reference point and the view 
point as the distance between the character and the view point. 
[0028] 

In each video game apparatus according to the first and second aspects, the character 
may move in the virtual three-dimensional space as a player character in accordance with 
an instruction of the player. 
[0029] 

The player character is necessity for the progress of the game and must be recognized 



most easily. The game can be progressed smoothly by moving the view point in 
accordance with the movement of this player character or by changing the range of the field 
of view. 
[0030] 

In order to achieve the above object, a character display method in a 
three-dimensional video game executed in a computer apparatus according to a third aspect 
of the present invention includes moving a character in a virtual three-dimensional space, 

calculating a distance between a position of the character in the virtual 
three-dimensional space and a position of a view point of a virtual camera, deterrmning 
whether the calculated distance is longer than a predetermined critical far distance, moving 
the position of the view point closer to the character when it is determined that the 
calculated distance is longer than the critical far distance, and performing perspective 
transformation on the character that moves in the virtual three-dimensional space from the 
view point of the virtual camera onto a virtual screen. 
[0031] 

The character display method in the video game according to the third aspect may 
further determines whether the calculated distance is shorter than a predetermined critical 
near distance which is shorter than the critical far distance. The method may move the 
position of the view point away from the character when it is determined that the calculated 
distance is shorter than the critical near distance. 
[0032] 

The method may further determine whether the character has moved beyond a 
predetermined range during a predetermined period after moving the view point. The 
method may move the position of the view point such that the distance between the position 
of the view point and the position of the character reaches a predetermined distance that is 
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longer than the critical near distance and shorter than the critical far distance when it is 
determined that the character does not move beyond the predetermined range. 
[0033] 

Another character display method in a three-dimensional video game executed in a 
computer apparatus according to the third aspect of the present invention includes moving a 
character in a virtual three-dimensional space, calculating a distance between a position of 
the character in the virtual three-dimensional space and a position of a view point of a 
virtual camera, determining whether the calculated distance is shorter than a predetermined 
critical near distance, moving the position of the view point away from the character when 
it is determined that the calculated distance is shorter than the critical near distance, and 
performing perspective transformation on the character that moves in the virtual 
three-dimensional space from the view point of the virtual camera onto a virtual screen. 
[0034] 

In order to achieve the above object, a character display method in a 
three-dimensional video game executed in a computer apparatus according to a forth aspect 
of the present invention includes moving a character in a virtual three-dimensional space, 
calculating a distance between a position of the character in the virtual three-dimensional 
space and a position of a view point of a virtual camera, detenrdning whether the calculated 
distance is longer than a predetermined critical far distance, decreasing a range of a field of 
view of the virtual camera when it is determined that the calculated distance is longer than 
the critical far distance, and performing perspective transformation on the character that 
moves in the virtual three-dimensional space from the view point of the virtual camera onto 
a virtual screen. 
[0035] 

Another character display method in a video game according to the fourth aspect of 
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the present invention includes moving a character in a virtual three-dimensional space, 
calculating a distance between a position of the character in the virtual three-dimensional 
space and a position of a view point of a virtual camera, determining whether the calculated 
distance is shorter than a predetermined critical near distance, increasing a range of a field 
of view of the virtual camera when it is determined that the calculated distance is shorter 
than the critical near distance, and performing perspective transformation on the character 
that moves in the virtual three-dimensional space from the view point of the virtual camera 
onto a virtual screen. 
[0036] 

In order to achieve the above object, a program according to a fifth aspect of the 
present invention, which operates a computer apparatus, includes character moving means 
for moving a character in a virtual three-dimensional space, distance calculating means for 
calculating a distance between a position of the character moved by 1he character moving 
means in the virtual three-dimensional space and a position of a view point of a virtual 
camera, far distance detennining means for deterrmning whether the distance calculated by 
the distance calculating means is longer than a predetermined critical far distance, view 
point moving means for moving the position of the view point closer to the character when 
the far distance determining means determines that the calculated distance is longer than 
the critical far distance, and perspective trar^forming means for performing perspective 
transformation on the character that moves in the virtual three-dimensional space from the 
view point of the virtual camera onto a virtual screen. 
[0037] 

Another program according to the fiflh aspect of the present invention, which 
operates a computer apparatus, includes character moving means for moving a character in 
a virtual three-dimensional space, distance calculating means for calculating a distance 



between a position of the character moved by the character moving means in the virtual 
three-dimensional space and a position of a view point of a virtual camera, near distance 
deterrnining means for determining whether the distance calculated by the distance 
calculating means is shorter than a predetermined critical near distance, view point moving 
means for moving the position of the view point away from the character when the near 
distance determining means determines that the calculated distance is shorter than the 
critical near distance, and perspective transforming means for performing perspective 
transformation on the character that moves in the virtual three-dimensional space from the 
view point of the virtual camera onto a virtual screen. 
[0038] 

In order to achieve the above object, a program according to a sixth aspect of the 
present invention, which operates a computer apparatus, includes character moving means 
for moving a character in a virtual three-dimensional space, distance calculating means for 
calculating a distance between a position of the character moved by the character moving 
means in the virtual three-dimensional space and a position of a view point of a virtual 
camera, far distance determining means for deteranning whether the distance calculated by 
the distance calculating means is longer than a predetermined critical far distance, field of 
view changing means for decreasing a range of a field of view of the virtual camera when 
the far distance determining means determines that the calculated distance is longer than 
the critical far distance, and perspective transforming means for performing perspective 
transformation on the character that moves in the virtual three-dimensional space from the 
view point of the virtual camera onto a virtual screen. 
[0039] 

Another program according to the sixth aspect of the present invention, which 
operates a computer apparatus, includes character moving means for moving a character in 
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a virtual three-dimensional space, distance calculating means for calculating a distance 
between a position of the character moved by the character moving means in the virtual 
three-dimensional space and a position of a view point of a virtual camera, near distance 
determining means for determining whether the distance calculated by the distance 
calculating means is shorter than a predetermined critical near distance, field of view 
changing means for increasing a range of a field of view of the virtual camera when the 
near distance deterrnining means determines that the calculated distance is shorter than the 
critical near distance, and perspective transforming means for performing perspective 
transformation on the character that moves in the virtual three-dimensional space from the 
view point of the virtual camera onto a virtual screen. 
[0040] 

In order to achieve the above object, a computer-readable storage medium according 
to a seventh aspect of the present invention on which a program, which operates a computer 
apparatus, is recorded that includes character moving means for moving a character in a 
virtual three-dimensional space, distance calculating means for calculating a distance 
between a position of the character moved by the character moving means in the virtual 
three-dimensional space and a position of a view point of a virtual camera, far distance 
determining means for determining whether the distance calculated by the distance 
calculating means is longer than a predetermined critical far distance, view point moving 
means for moving the position of the view point closer to the character when the far 
distance determining means determines that the calculated distance is longer than the 
critical far distance, and perspective transforming means for performing perspective 
transformation on the character that moves in the virtual three-dimensional space from the 
view point of the virtual camera onto a virtual screen. 
[0041] 
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Another computer-readable storage medium according to the seventh aspect of the 
present invention on which a program, which operates a computer apparatus, is recorded 
that includes character moving means for moving a character in a virtual three-dimensional 
space, distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera, near distance detennining means for 
deterniining whether the distance calculated by the distance calculating means is shorter 
than a predetermined critical near distance, view point moving means for moving the 
position of the view point away from the character when the near distance determining 
means determines that the calculated distance is shorter than the critical near distance, and 
perspective transforming means for performing perspective transformation on the character 
that moves in the virtual three-dimensional space from the view point of the virtual camera 
onto a virtual screen. 
[0042] 

In order to achieve the above object, a computer-readable storage medium according 
to an eighth aspect of the present invention on which a program, which operates a computer 
apparatus, is recorded that includes character moving means for moving a character in a 
virtual three-dimensional space, distance calculating means for calculating a distance 
between a position of the character moved by the character moving means in the virtual 
three-dimensional space and a position of a view point of a virtual camera, far distance 
determining means for determining whether the distance calculated by the distance 
calculating means is longer than a predetermined critical far distance, field of view 
changing means for decreasing a range of a field of view of the virtual camera when the far 
distance determining means determines that the calculated distance is longer than the 
critical far distance, and perspective transforming means for performing perspective 
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transformation on the character that moves in the virtual three-dimensional space from the 

view point of the virtual camera onto a virtual screen. 

[0043] 

Another computer-readable storage medium according to the eighth aspect of the 
present invention on which a program, which operates a computer apparatus, is recorded 
that includes character moving means for moving a character in a virtual three-dimensional 
space, distance calculating means for calculating a distance between a position of the 
character moved by the character moving means in the virtual three-dimensional space and 
a position of a view point of a virtual camera, near distance determining means for 
determining whether the distance calculated by the distance calculating means is shorter 
than a predetermined critical near distance, field of view changing means for increasing a 
range of a field of view of the virtual camera when the near distance determining means 
determines that the calculated distance is shorter than the critical near distance, and 
perspective tansforming means for performing perspective transformation on the character 
that moves in the virtual three-dimensional space from the view point of the virtual camera 
onto a virtual screen. 
[0044] 

The computer apparatuses in the character display methods according to the third and 
fourth aspects, in the programs according to the fifth and sixth aspects, and in the storage 
media according to the seventh and eighth aspects can use a general-purpose personal 
computer, etc. or a video game apparatus dedicated to video games. The video game 
apparatuses according to the first and second aspects can use a general-purpose computer 
such as a personal computer, etc. in which each of the means is constructed by the program, 
in addition to a video game dedicated apparatus. In addition, other electronic equipment 
capable of operating as a computer apparatus such as a cellular phone can be used. It is 
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'assumed that these apparatuses can be used regardless of whether they are portable or 
stationary types. The programs according to the fifth and sixth aspects can be provided as 
being recording on a computer-readable storage medium or can be distributed via a 
network. 
[0045] 

[Embodiment of the Invention] 

An embodiment of the present invention will be specifically described with reference 
to the drawings. 
[0046] 

When executing a video game that is applied to an emrx>diment of the present 
invention by a computer program, an example of a computer 1000, which executes the 
computer program, is illustrated in FIG 1 . The computer 1 000 is constructed to have 
mainly a computer main body 101, which is specially designed for video games. The 
computer main body 101 includes a control section 103 connected to its internal bus 119, a 
RAM (Random Access Memory) 105, a hard disk drive (HDD) 107, a sound processor 109, 
a graphics processor 111, a DVD/CD-ROM drive 113, a communications interface 115, and 
an interface section 117. 
[0047] 

The sound processor 109 of the computer main body 101 is connected to a sound 
output device 125, which is a speaker, and a graphics processor 1 1 1 is connected to a 
display device 1 2 1 having a display screen 1 22. Furthermore, a storage medium 
(DVD-ROM or CD-ROM) 1 3 1 can be loaded to the DVD/CD-ROM drive 113. The 
communications interface 1 1 5 is connected to a network 151. An input section 
(controller) 161 and a memory card 162 are connected to the interface section 117. 
[0048] 
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The control section 103 includes a CPU (Central Processing Unit), a ROM (Read 
Only Memory), etc., and executes a program stored on the HDD 107 or the storage medium 
1 3 1 , and controls the computer 1 000. The RAM 1 05 is a work area for the control section 
1 03 . The HDD 1 07 is a storage area for storing a program and data. In the case where a 
program executed by the control section 103 instructs the sound processor 109 to perform a 
sound output, the sound processor 109 interprets the instruction and output a sound signal 
to the sound output device 125. 
[0049] 

The graphics processor 1 1 1 develops an image onto the frame memory 112 and 
outputs a video signal, which displays the image on the display screen 122 of the display 
device 121 according to a drawing command output from the control section 103. It is 
assumed that one frame time of the image included in the outputting video signal is, for 
example, 1/30 sec. The DVD/CD-ROM drive 1 1 3 performs writing/reading of the 
program and data to/from the storage medium 131. The communications interface 1 1 5 is 
connected to the network 151 to perform communications with other computers such as a 
server apparatus, which exists on the network 151 to advance the game in cooperation with 
other computers. 
[0050] 

The interface section 117 outputs input data from the input section 161 to the RAM 
1 05, and the control section 1 03 interprets it to carry out arithmetic processing. The input 
section 161, including a directional key and multiple operation keys, moves a character (to 
be described later) by the operation of the directional key, and performs predetermined 
processing by the operation of the operation keys. Moreover, the interface section 1 1 7 
forwards data, indicative of the progress of the game stored in the RAM 105, to the 
memory card 162 based on the instruction from the control section 103. The interface 
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section 117 reads data of the game stored in the memory card 162 at the time of stopping 

the game, and transfers read data to the RAM 105. 

[0051] 

The program and data relating to the present invention are first stored to, for example, 
the storage medium 131. The program and data are read by the DVD/CD-ROM drive 1 1 3 
and loaded onto the RAM 105 at the time of execution. The control section 103 processes 
the program and data relating to the present invention loaded onto the RAM 105, outputs a 
drawing command to the graphics processor 111, and outputs an instruction of a sound 
output to the sound processor 1 09. Intermediate data is stored to the RAM 1 05 while the 
control section 103 performs processing. 
[0052] 

In connection with the computer 1000, any general-purpose personal computer may 
be used as the computer main body 101 if the similar structural components are provided. 
A cellular phone having the same function as that of the computer 1 000 may be used. A 
portable video game player, which contains the display device 121 and the sound output 
device 125 in the same cabinet as that of the computer main body 101, may also be used. 
In the case where the computer main body 101 is a portable video game player, a 
semiconductor memory card may be used as the storage medium 13 1 in place of a 
DVD-ROM or CD-ROM. A card slot for inserting the memory card may be formed in 
place of the DVD/CD-ROM drive 113. 
[0053] 

An explanation will be next given of various kinds of data that are necessary for 
executing the video game according to this embodiment. In this video game, a player 
controls the input section 161 to operate a character (player character) to be moved on a 
field formed in a virtual three-dimensional space, and the game thereby progresses. The 
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virtual three-dimensional space having the field formed is indicated by a world coordinate 
system (X, Y, Z). The field is composed of multiple surfaces, and shows coordinates of a 
vertex of each structural surface as a characteristic point. 
[0054] 

FIG 2 is a view illustrating an example of the player character. A player character 
300 is formed by polygons, and is indicated by a local coordinate system (x, y, z). A 
substantially central point of the player character 300 is set as a reference point 301, and its 
position in the three-dimensional space is indicated by the world coordinate system of the 
reference point 301 . A direction of the player character 300 is indicated by an angle 
which each axis of the local coordinate system forms with respect to each axis of the world 
coordinate system. Then, the coordinates of the characteristic point of the player character 
300 (a vertex of each polygon) are transformed to the coordinates of the world coordinate 
system, when display processing is performed. 
[0055] 

An image, showing a state where the player character 300 moves on the field in the 
virtual three-dimensional space, is displayed on the display screen by performing 
perspective transformation on the virtual three-dimensional space using a virtual camera. 
The player thereby recognizes the state from the image. FIG 3 schematically shows the 
state of this perspective transformation. A virtual camera 40 1 is placed in the virtual 
three-dimensional space, and an image projected on a virtual screen 402 becomes an image 
to be displayed on the display screen 1 22. The position of the virtual camera 40 1 is a 
view point 403, the direction of the virtual camera 401 is an optical axis 404, and an area 
formed by four straight lines, which connect the view point 403 to four corners of the 
virtual screen 402, is a field of view 405. The size of the virtual screen 402 is fixed. 
When a width of the field of view 405 is decided, the position of the virtual screen 402 is 
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decided. Namely, when the position of the virtual screen 402 is decided, the width of the 

field of view 405 is decided. 

[0056] 

A coordinate system used to project the image on the virtual screen 402 is a view 
coordinate system (X\ Y\ Z'), and the direction of the optical axis 404 is a Z'-axis of the 
view coordinate system. The coordinates of the world coordinate system (including the 
coordinates transformed from the coordinates of the local coordinate system) are 
transformed to the coordinates of the view coordinate system, and processing for 
perspective transformation including hidden surface removal processing (described below) 
is carried out. 
[0057] 

For generating an image displayed on the virtual screen 402 by the perspective 
transformation, the hidden surface removal must be carried out to remove a surface that is 
hidden by another object existing in front of the hidden object. A Z-buffer method is 
herein used as a hidden surface removal method. When the coordinates of the world 
coordinate system are transformed to the coordinates of the view coordinate system, the 
control section 103 sends the coordinates of each characteristic point to the graphics 
processor 1 1 1 and outputs a drawing command thereto. Based on the drawing command, 
the graphics processor 1 1 1 updates the contents of the Z-buffer such that data (a value of 
Z') of a point existing at the front side (a small point of a Z'-coordinate) remain in 
connection with each characteristic point. Then, every time when the update is carried out, 
the graphics processor 1 1 1 develops image data on the corresponding characteristic point 
onto the frame memory 112. 
[0058] 

The position of the view point 403 at the time of perspective transformation in each 
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frame is decided based on a distance between the position of the player character 300 
during the corresponding frame period and the position of the view point 403 during the 
previous frame period. FIG 4 is a view explaining processing for deciding the position of 
a new view point 403 according to the position of the player character 300. 
[0059] 

In FIG 4, coordinate points (Xc, Yc, Zc) indicate the position of the player character 
300 during the current frame period. Coordinate points (Xoc, Yoc, Zoc) indicate the 
position of the player character 300 during the previous frame period. Coordinate points 
(Xe, Ye, Ze) indicate the position of the view point 403 during the previous frame period. 
Moreover, coordinate points (Xfe, Yfe, Zfe) indicate the position of the view point 403 
when a distance between the position of the player character 300 and the position of the 
view point 403 during the previous frame is less than a first distance. Furthermore, 
coordinate points (Xne, Yne, Zne) indicate the position of the view point 403 when the 
distance between the position of the player character 300 and the position of the view point 
403 in the previous frame is greater than a second distance. 
[0060] 

The first distance is a critical near distance where the distance between the position of 
the player character 300 and the position of the view point 403 is nearest in a state that the 
position of the view point 403 is a boundary where no further movement of the view point 
403 is performed. The second distance is a critical far distance where the distance 
between the position of the player character 300 and the position of the view point 403 is 
farthest in a state that the position of the view point 403 is a boundary where no further 
movement of the view point 403 is performed. 
[0061] 

When deciding a new position of the view point 403, a distance D between the 



position of the player character 300 during the current frame period and the position of the 
view point 403 during the previous frame period can be obtained by equation 1 described 
below. 
[Equation 1] 

D = J(Xc -Xef+ (Yc - Ye) 2 + (Zc - Zef 
[0062] 

It is determined whether the distance D is less than the first distance or whether the 
distance D exceeds the second distance. The first distance is set to such a predetermined 
distance that the size of the player character 300 does not exceed a fixed size on the display 
screen 1 22 and that a background image can be recognized. The second distance is longer 
than the first distance, and is set to such a predetermined distance that the size of the player 
character 300 does not become smaller than a fixed size on the display screen 122 so that 
the player can easily recognize the player character 300. 
[0063] 

If the distance D is less than the first distance, coordinate values of the position of the 
view point 403 during the current frame period are obtained by equation 2 described below. 
If the distance D is greater than the second distance, coordinate values of Ihe position of the 
view point 403 during the current frame period are obtained by equation 3 described below. 
If the distance D is no smaller than the first distance and no greater than the second distance, 
the position of the view point 403 during the previous frame period is determined to be the 
position of the view point 403 during the current frame period. 
[0064] 
[Equation 2] 

(Xne,Yne,Zne) = (Xe,Ye,Ze) + n(Xc - Xe,Yc-Ye,Ze - Ze) 
[Equation 3] 
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{Xfe, Yfe, Zfe) = (Xe, Ye, Ze) - m(Xc - Xe, Yc -Ye,Zc- Ze) 
In the above equations, m and n are constants each being larger than 0 and set to 
predetermined value by which a moving velocity of the view point 403 is equal to or 
greater than a moving velocity of the player character 300. 
[0065] 

In order to display the field formed in the virtual three-dimensional space and the 
player character 300 existing on the field on the display screen 122 as a two-dimensional 
image, processing such as shading, texture mapping, etc., is required. However, since 
such processing is not particularly related to the present invention, the detailed explanation 
is omitted. 
[0066] 

The following will explain the progress of the game that is executed by the computer 
1 000 according to this embodiment. The explanation hereinafter is given of an example 
of a case when the player character 300 moves on a map according to an instruction from a 
player. It is assumed that no obstruction exists between the player character 300 and the 
view point 403 of the virtual camera 401. 
[0067] 

FIG. 5 is a flowchart showing main processing in the video game according to this 
embodiment. This processing is executed by a timer interruption caused for each frame 
time (every 1/30 second in this case), and is ended within at least one frame time (within 
1/30 second in this case). 
[0068] 

The control section 103 determines whether data, which is input data received by the 
interface section 1 17 from the input section 161 and which instructs movement of the 
player character 300 according to the player's operation of the directional key, is stored in 
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the RAM 105 (step S101). In the case where data, which instructs movement of the player 
character 300, is not stored therein, the processing flow proceeds to S103 directly. 
[0069] 

In the case where data, which instructs movement of the player character 300, is 
stored therein, the control section 103 obtains a position after the player character has 
moved (coordinates of the reference point 301 at the world coordinate system and an angle 
which the local coordinate system of the player character 300 forms with respect to the 
world coordinate system) according to data, which instructs movement of the player 
character 300 stored in the RAM 105, and the position of the player character 300 obtained 

prior to the previous frame period. Then, the control section 1 03 overwrites the obtained 

result on the RAM 105 and stores it therein (step S102). After that, the processing flow 

proceeds to SI 03. 

[0070] 

In step S103, the control section 103 obtains the position of the player character 300 
stored in the RAM 105. The control section 103 obtains the position of the view point 403 
obtained in step S107 or S109 (to be described later) during the previous frame period (step 
S104). The control section 103 calculates equation (1) according to the position of the 
player character 300 obtained in step S103 and the position of the view point 403 obtained 
in step S104 to obtain a distance D between the position of the player character 300 during 

the current frame period and the position of the view point 403 during the previous frame 

period (stepS105). 

[0071] 

The control section 103 determines whether the obtained distance D is less than the 
first distance (step S106). In the case where the obtained distance D is less than the first 
distance, the control section 103 obtains a position of a new view point 403 according to 
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equation 2, and moves the position of the view point 403 during the current frame period to 
a position farther from the position of the player character 300 as compared with the 
position of the view point 403 during the previous frame period (step S107). After that, 
the processing flow proceeds to step SI 10. 
[0072] 

In the case where the obtained distance D is greater than or equal to the first distance, 
the control section 103 determines whether the distance D exceeds the second distance 
(step S108). In the case where the distance D exceeds the second distance, the control 
section 1 03 obtains a position of a new view point 403 according to equation 3, and moves 
the position of the view point 403 during the current frame period to a position nearer to the 
position of the player character 300 as compared with the position of the view point 403 

during the previous frame period (step S109). After that, the processing flow proceeds to 

step SI 10. In the case where the distance D is the second distance or less, the processing 

flow proceeds to step SI 10. 

[0073] 

After obtaining the position of the new view point 403 in step S107 or S109, or setting 
the position of the view point 403 at the same position as that of the previous frame period 
in a state that the determination result in step S108 is NO, the control section 103 decides 
the direction of the optical axis 404. The direction of the optical axis 404 can be placed to 
the direction of the reference point 301 of the player character 300 (step SI 10). The width 
of the view point 405 (the distance of the virtual screen 402 from the view point 403) is 
maintained constant regardless of the position of the view point 403 and the direction of the 
optical axis. 
[0074] 

When the view point 403 of the virtual camera 401 and the optical axis 404 are 
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decided, the control section 103 performs perspective transformation on the virtual 
three-dimensional space including the player character from the view point 403 onto the 
virtual screen 402 fixed by the view point 405. Then, the control section 103 carries out 
display processing for generating a two-dimensional image to be displayed on the display 
screen 122 (step S 1 1 1). When the display processing is ended, this main processing is 
finished and main processing is executed again at a start timing for a next frame period. 
[0075] 

In the display processing of step Sill, the control section 103 transforms all 
coordinates at the local coordinate system of each characteristic point of the player 
character 300 to coordinates at the world coordinate system based on the coordinates of the 
reference point 301 at the world coordinate system and the direction of the player character 
300. The control section 103 transforms Ihe coordinates of points, which constitute the 
respective surfaces that form the player character 300 and the field included in the range 
where perspective transformation is performed, to the coordinates of the view coordinate 
system according to the coordinates of the view point 403 at the world coordinate system 
and the direction of the optical axis 404. The control section 103 sends the coordinates of 
the points constituting the respective surfaces transformed to the view coordinate system, 
and outputs a drawing command to the graphics processor 111. 
[0076] 

The graphics processor 111, which has received the drawing command, updates the 
contents of a z buffer such that data (a value of V) of a point existing at the front side (a 
small value of a Z' -coordinate) remains in connection with the respective points that 
constitute the respective surfaces based on the coordinates of the view coordinate system. 
In the case where the content of the Z-buffer is updated, the graphics processor 111 
develops image data on the corresponding point onto the frame memory 112. The 
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graphics processor 111 performs processing such as shading, texture mapping and the like 

when developing the image data. 

[0077] 

The graphics processor 111 reads the image data developed onto the frame memory 
1 12, sequentially. Then, the graphics processor 1 1 1 adds a synch signal to generate a 
video signal, and outputs it to the display device 121 . The display device 121 displays an 
image, which corresponds to the video signal output from the graphics processor 1 1 1 , on 
the display screen 122. The image on the display screen 122 is changed for each frame 
time, allowing the player to see the image in which the player character moves on the field 
and the view point also moves according to the movement of the player character 300. 
[0078] 

The following will specifically explain the relationship between the position of the 
player character 300 and the position of the view point 403 in the video game according to 
this embodiment regarding a case when the player character 300 moves near to the view 
point 403 and a case when the player character moves away from the view point 403. 
[0079] 

FIGS. 6(a) to 6(e) are views each showing the relationship between the position of the 
player character 300 and the position of the view point 403 when the player character 
advances in the direction of the view point 403. FIGS. 7(a) to 7(e) are views each 
showing an image on the display screen 122 in each of the cases shown in FIGS. 6(a) to 
6(e). It is herein assumed that a building 200 exists on the field, which is present at the 
background of the player character 300, in order to show the positional relationship to be 
easily understandable. It is also assumed that the player character 300 moves on a straight 
line in only one direction and that there is no change in level. In FIGS. 6A to 6E, the 
position of the player character 300 is indicated by Ca to Ce, the position of the view point 



TO 



403 is indicated by Ea to Ec, and the position of the building 200 is indicated by B. 
[0080] 

Suppose that the player character 300 is placed at the position Ca near the position B 
of the building 200 in the first frame period as shown in FIG 6(a). Also, suppose that the 
view point 403 is placed at the position Ea. An image on the display screen 1 22 at this 
time is shown in FIG 7(a). The distance D between the position Ca of the player character 
300 and the position Ea of the view point 403 at this time is longer than the first distance. 
[0081] 

It is assumed that the player character 300 moves towards the view point 403 until a 
next frame period and the positional relationship between the position B of the building 200 
and the position Cb of the player character 300 is thereby established as shown in FIG 6(b). 
Since the distance D between the position Cb of the player character 300 and the position 
Ea of the view point 403 in the previous frame period is longer than the first distance, the 
view point 403 in the current frame period is placed at the position Ea, as in the previous 
frame period. An image on the display screen 122 at this time is shown in FIG 7(b). 
Since the player character 300 slightly moves near to the view point 403, the player 
character 300 is displayed larger than the case of FIG 7(a). Since the distance between 
the position B of the building 200 and the position Ea of the view point 403 is unchanged, 
the building 200 is displayed with the same size as the case of FIG 7(a). 
[0082] 

It is assumed that the player character 300 moves in the direction towards the view 
point 403 until a next frame period and the positional relationship between the position B of 
the building 200 and the position Cc of the player character 300 is thereby established as 
shown in FIG 6(c). Suppose that the distance D between the position Cc of the player 
character 300 and the position Ea of the view point 403 in the previous frame period is the 
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first distance. Since the distance D is not less than the first distance here, the view point 
403 in the current frame period stays at the position Ea of the view point 403 in the 
previous frame period. An image on the display screen 122 at this time can be shown as 
in FIG 7(c). Since the player character 300 moves nearer to the view point 403, the player 
character 300 is displayed larger than the case of FIG 7(b). Since Hie distance between 
the position B of the building 200 and the position Fx of the view point 403 is unchanged, 
the building 200 is displayed with the same size as the case of FIG 7(b). 
[0083] 

It is assumed that the player character 300 moves in the direction of the view point 
403 until a next frame period and the positional relationship between the position B of the 
building 200 and the position Cd of the player character 300 is thereby established as 
shown in FIG 6(d). Suppose that the distance D between the position Cd of the player 
character 300 and the position Ea of the view point 403 in the previous frame period is less 
than the first distance. The view point 403 moves to the position Eb from the position Ea 
to be further from the player character 300. An image on the display screen 122 at this 
time is shown as in FIG. 7(d). Since the distance between the player character 300 and the 
view point 403 is substantially unchanged, the player character 300 is displayed with the 
same size as the case of FIG 7(c). The distance between the position B of the building 
200 and the position Ec of the view point 403 becomes longer and the building 200 is 
displayed smaller than the case of FIG 7(c). 
[0084] 

It is assumed that the player character 300 moves in the direction of the view point 
403 until a next frame period and the positional relationship between the position B of the 
building 200 and the position Ce of the player character 300 is thereby established as 
shown in FIG 6(e). Suppose that the distance D between the position Ce of the player 
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character 300 and the position Eb of the view point 403 in the previous frame period is less 
than the first distance. The view point 403 moves to the position Ec from the position Eb 
to be further from the player character 300. An image on the display screen 122 at this 
time is shown as in FIG 7(e). Since the distance between the player character 300 and the 
view point 403 is substantially unchanged, the player character 300 is displayed with the 
same size as the case of FIG 7(d). The distance between the position B of the building 
200 and the position Ec of the view point 403 becomes greater and the building 200 is 
displayed smaller than the case of FIG 7(d). 
[0085] 

FIGS. 8(a) to 8(e) are views each showing the relationship between the position of the 
player character 300 and the position of the view point 403 when the player character 300 
advances in the direction opposite to the view point 403. FIGS. 9(a) to 9(e) are views 
each showing an image on the display screen 122 in each of the cases shown in FIGS. 8(a) 
to 8(e). It is herein assumed that the building 200 exists on the field, which is present at 
the background of the player character 300, in order to show the positional relationship to 
be easily understandable. It is assumed that the player character 300 moves on a straight 
line in only one direction and that there is no change in level. In FIG 8, the position of the 

player character 300 is indicated by Ca to Ce, the position of the view point 403 is indicated 

by Ea to Ec, and the position of the building 200 is indicated by B. 

[0086] 

Suppose that the player character 300 is placed at the position Ca far away from the 
position B of the building 200 in the first frame period as shown in FIG 8(a). Also, 
supposethatthe viewpoint 403 is placed at the position Ea. An image on the display 
screen 122 at this time is shown in FIG 9(a). Since the player character 300 is placed near 
to the view point 403, the player character 300 is displayed to appear large. Since the 
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building 200 is placed far away from the view point 403 as compared with cases of FIGS. 
9(d) and 9(e) to be described later, the building 200 is displayed small. Further, the 
distance D between the position Ca of the player character 300 and the position Ea of the 
view point 403 at this time is shorter than the second distance. 
[0087] 

It is assumed that the player character 300 moves in the direction opposite to the view 
point 403 until a next frame period and the positional relationship between the position B of 
the building 200 and the position Cb of the player character 300 is thereby established as 
shown in FIG 8(b). Since the distance D between the position Cb of the player character 
300 and the position Ea of the view point 403 in the previous frame period is shorter than 
the second distance, the view point 403 in the current frame period is placed at the same 
position as that of the previous frame period. An image on the display screen 122 at this 
time is shown in FIG 9(b). Since the player character 300 slightly moves away from the 
view point 403, the player character 300 is displayed smaller than the case of FIG 9(a). 
Since the distance between the position B of the building 200 and the position Ea of the 
view point 403 is unchanged, the building 200 is displayed with the same size as the case of 
FIG 9(a). 
[0088] 

It is assumed that the player character 300 further moves in the direction opposite to 
the view point 403 until a next frame period and the positional relationship between the 
position B of the building 200 and the position Cc of the player character 300 is thereby 
established as shown in FIG. 8(c). Suppose that the distance D between the position Cc of 
the player character 300 and the position Ea of the view point 403 in the previous frame 
period is the second distance. Since the distance D does not exceed the second distance 
here, the view point 403 in the current frame period stays at the same position Ea as that of 
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the previous frame period. An image on the display screen 1 22 at this time is shown in 
FIG 9(c). Since the player character 300 moves away from the view point 403, the player 
character 300 is displayed smaller than the case of FIG 9(b). Since the distance between 
the position B of the building 200 and the position Ea of the view point 403 is unchanged, 
the building 200 is displayed with the same size as the case of FIG 9(b). 
[0089] 

It is assumed that the player character 300 further moves in the direction opposite to 
the view point 403 until a next frame period and the positional relationship between the 
position B of the building 200 and the position Cd of the player character 300 is thereby 
established as shown in FIG 8(d). The distance D between the position Cd of the player 
character 300 and the position Ea of the view point 403 in the previous frame period 
exceeds the second distance. The view point 403 moves to the position Eb from the 
position Ea to be closer to the player character 300. An image on the display screen 1 22 
at this time is shown in FIG 9(d). Since the distance between the player character 300 and 
the view point 403 is substantially unchanged, the player character 300 is displayed with 
the same size as the case of FIG 9(c). The distance between the position B of the building 
200 and the position Eb of the view point 403 becomes short and the building 200 is 
displayed larger than the case of FIG 9(c). 
[0090] 

It is assumed that the player character 300 further moves in the direction opposite to 
the view point 403 until a next frame period and the positional relationship between the 
position B of the building 200 and the position Ce of the player character 300 is thereby 
established as shown in FIG 8(e). The distance D between the position Ce of the player 
character 300 and the position Eb of the view point 403 in the previous frame period 
exceeds the second distance. The view point 403 moves to the position Ec from the 



position Eb to be closer to the player character 300. An image on the display screen 122 
at this time is shown in FIG 9(e). Since the distance between the player character 300 and 
the view point 403 is substantially unchanged, the player character 300 is displayed with 
the same size as the case of FIG. 9(d). The distance between the position B of the building 
200 and the position Ec of the view point 403 becomes shorter, and the building 200 is 
displayed larger than the case of FIG. 9(d). 
[0091] 

In order to easily understand the state that the player character 300 moves, in the 
aforementioned example, the building 200 is displayed as a two-dimensional image on the 
display screen 112 to perform comparison and contrast between the player character 300 
and the building 200. However, even if the player character 300 moves on a field that 
lacks distinctive features without providing the building 200, the following fact can be said. 
[0092] 

The distance D between the position of the player character 300 and the view point 
403 is no smaller than the first distance and no greater than the second distance, the size of 
the player character 300 to be displayed as an image on the display screen 122 changes 
whenever the player character 300 is moved near to the view point 403 or moved away 
therefrom. This allows the player to recognize the fact that the player character 300 
moves in the virtual three-dimensional space and the direction thereof from the size of the 
player character 300 displayed as an image on the display screen. 
[0093] 

As explained above, in the video game according to this embodiment, if the distance 
D between the position of the player character 300 during the current frame period and the 
position of the view point 403 during the previous frame period is no smaller than the first 
distance and no greater than the second distance, the position of the view point 403 during 
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the current frame period does not move. 

[0094] . 

m mis ease, when the player character 300 moves in the virtual three-dtmenstonal 
space, me sizeofthe player character 300 to be displayed as an image on the display screen 
,22 chamgesaccordingtoftechangingdistar^betvveen the player character 300 and the 
viewpoin.403. The player ear. easily recognize the stete tha, the player character 300 

moves in the virtoal three-dimensional space. 

[0095] 

to the case where Ore distance D is less than the firs, distance and the player character 
300moves closer to the view poin.403,toeposi«ionof«h fi viewpoin.403 indteenrren. 
&am eperiodmovesaway & ommeplaycrcharacter300. In the case where the distance D 
exceedsthe second distance and the player character 300 moves away from the view pond, 
to position oftbe view point 403 in the current frame period moves closer to the player 
character 300. The moving velocity of the position of the view point 403 is set to he 
greater than or equal to the moving velocity of the player character 300. 
[0096] 

to ore display processing of step Sll 1 , the distance between the position of the player 
character 300 and the position of the view point 403 atthe time of performing perspective 
transformation is always no smaller than the firs. distat.ee and no greater than the second 
distance, and the size of the player character to be displayed as an image on the display 
screen 122 is always in a fixed range. This prevents Ore player character 300 from bemg 

the player character 300 from being displayed too small to see. This allows the player to 

recognize the player character 300 with an appropriate size at all times. 

[0097] 
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In the case where the distance D is no smaller than the first distance and no greater 
than the second distance, the position of the view point 403 does not move. Accordingly, 
an amount of processing for deciding the position of the view point 403 may be small. 
The width of the field of view 405 is always constant, and does not have to be determined 
for each frame period. Namely, the amount of processing, which must be carried out 
before performing perspective transformation on the player character 300 existing in the 
virtual three-dimensional space, may be small, and this makes it possible to reduce the 



[0098] 

The player character 300 has one reference point 301 at its substantially central 
position, and the distance D between the position of the player character 300 and the 
position of the view point 403 can be obtained using the coordinates of the reference point 
301 and the coordinates of the view point 403 according to equation 1. There is no need 
for complicated processing such as searching for polygonal surfaces that constitute the 
player character 300, and the distance D can be obtained with a relatively small amount of 
processing. 
[0099] 

The player character 300 is an indispensable element to advance the game, and must 
be most easily recognized by the player. In the video game relating to this embodiment, 
the position of the view point 403 is moved in accordance with movement of the player 
character 300 and the display of the player character 300 is optimized, making it possible to 
carry out smooth progress of the game. 
[0100] 

The present invention is not limited to the aforementioned embodiment, and various 
modifications and applications may be possible. The following will explain modifications 
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of the aforementioned embodiment that are applicable to the present invention. 
[0101] 

In the aforementioned embodiment, the moving velocity of the view point 403 
(moving distance of the view point 403 between the previous frame period and the current 
frame period), which is obtained when the distance D between the position of the player 
character 300 and the position of the view point 403 is less than the first distance, is 
constant. Moreover, the moving velocity of the view point 403 (moving distance of the 
view point 403 between the previous frame period and the current frame period), which is 
obtained when the distance D between the position of the player character 300 and the 
position of the view point 403 exceeds the second distance, is also constant. However, the 
moving velocity of the view point 403 to be moved in step S107 or S109 may be variable. 
[0102] 

In the case where the moving velocity of the view point 403 is varied, a first example 
can be explained as follows. Namely, in step S107 or S109, the control section 103 may 
obtain a distance where the player character 300 has moved between the previous frame 
period and the current frame period, and may move the position of the view point 403 by a 
distance corresponding to the obtained distance. A second example can be explained as 
follows. Namely, in step S107 or S109, the control section 103 may determine how far 
the distance D has fallen below the first distance or exceeded the second distance, and may 

move the position of the view point 403 by a distance corresponding to the distance fallen 

below or exceeded. 

[0103] 

Thus, the moving velocity of the view point 403 is made variable, so that not only the 
movement of the view point 403 but also the moving velocity thereof follows the 
movement of the player character 300. Accordingly, the player can more easily recognize 



how the player character 300 moves in the virtual three-dimensional space in the image 
displayed on the display screen 122 as compared with the above-explained embodiment. 
[0104] 

The aforementioned embodiment has explained the case in which the position of the 
view point 403 is moved within one frame period when the distance D between the position 
of the player character 300 and the position of the view point 403 in the previous frame 
period is less than the first distance or exceeds the second distance. In contrast to this, the 
following may be possible. Namely, when Ihe distance D is less than the first distance or 
exceeds the second distance, a position of a moving destination of the view point 403 is 
obtained and the position of the view point 403 is gradually moved to the obtained moving 
destination during multiple frame periods. In this case, Ihe moving distance of the view 
point 403 during one frame period is suppressed to be wilhin a fixed range. The player 
may not be confused by an abrupt switching of the background of the image displayed on 
the display screen 122. 
[0105] 

In the aforementioned embodiment, the player character 300 has one reference point 
301 and the control section 103 obtains the distance between the position of the reference 
point 301 and the view point 403 as a distance between the position of the player character 
300 and the position of the view point 403. In contrast to this, the player character 300 
may have multiple reference points. FIG 10 illustrates an example of a player character 
having multiple reference points. Aplayer character 310 has reference points 312 to 316 
at tip ends of hands, tip ends of feet, and a head in addition to a reference point 3 1 1 
provided at a substantially central point. 
[0106] 

In the case of using the player character 310, to obtain a distance between the position 
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of the player character 310 and the position of the view point 303 in step SI 05, the control 
section 1 03 obtains each of distances dl to d6 each between the position of the view point 
403 and each position of the respective reference points 3 1 1 to 3 1 6. In accordance with 
the distances dl to d6 each between the view point 403 and each of the reference points 3 1 1 
to 316, the distance D between the position of the player character 310 and the position of 
the view point 403 can be obtained as follows. 
[0107] 

In connection with a first example, an average of the distances dl to d6 can be used as 
the distance D. In connection with a second example, the shortest distance of distances dl 
to d6 can be used as the distance D. By using such methods, more appropriate value than 
the aforementioned embodiment can be used as a value of the distance D between the 
position of the view point 403 and the position of the player character 300. Such methods 
become effect particularly in using the player character whose shape and size change 
abruptly. 
[0108] 

In the aforementioned embodiment, the view point 403 of the virtual camera moves in 
accordance with the movement of the player character 300. In contrast to this, though the 
position of the view point 403 is fixed, the width of the field of view 405 (distance from the 
view point 403 to the virtual screen 402) may be changed. Even if the width of the field 
of view is changed, it is possible to obtain substantially the same effect as the case that the 
view point 403 is moved as in the above-explained embodiment. 
[0109] 

FIG 11 is a flowchart showing a main processing according to this modification. 
Processing in steps S201 to S203 is the same as processing in steps S101 to S103. When 
obtaining the position of the player character 300 in step S202, the control section 103 
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obtains the distance D between the position of the predetermined view point 403 and the 

position of the player character 300 obtained in step S203 (step S204). 

[0110] 

The control section 103 determines whether the obtained distance D is less than the 
first distance (step S205). In the case where the distance D is less than the first distance, 
the control section 103 increases the width of the field of view 405 so as to reduce the size 
of the player character 300 displayed on the virtual screen 402 (step S206). Thereafter, 
the processing flow proceeds to step S209. 
[0111] 

In the case where the distance D is the first distance or greater in step S205, the 
control section 103 determines whether the distance D exceeds the second distance (step 
S207). In the case where the distance D exceeds the second distance, the control section 
103 decreases the width of the field of view 405 so as to increase the size of the player 
character 300 displayed on the virtual screen 402 (step S208). Thereafter, the processing 
flow proceeds to step S209. If the distance D is the second distance or less, the processing 
flow proceeds to step S209, directly. 
[0112] 

The processing in steps S209 and S210 is the same as processing in steps SI 10 and 
Sill. The first and second distances in this modification can use the same values as the 
case of the above-described embodiment. In the case where the width of the field of view 
405 is changed in step S206 or S208, the control section 103 can decide the width of the 
field of view 405 based on the distance D obtained in step S204 and the size of the player 
character 300. 
[0113] 

If the distance D between the position of the player character 300 and the position of 
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the view point 403 is out of a predetermined range, the width of the field of view 405 is 
changed in accordance with the movement of the player character 300. The background 
displayed on the display screen 122 is changed by the change of the width of the field of 
view 405. Accordingly, the player can easily recognize that the player character 300 
moves in the virtual three-dimensional space. In the case where the distance D is in the 
predetermined range and the width of the field of view 405 is unchanged, the size of the 
player character 300 displayed on the display screen 122 is changed by the variation of the 
distance between the position of the player character 300 and the position of the view point 
403. Accordingly, the player can easily recognize that the player character 300 moves in 
the virtual three-dimensional space. 
[0114] 

The size of the player character 300 displayed on the display screen 122 can be 
maintained to some extent in the range. Accordingly, the player can see the player 
character 300, which is the most important object for the progress of the game, with the size 
of the appropriate range. If the distance D is in a predetermined range from the position of 
the view point 403 to the position of the player character 300, there is no need for changing 
not only the position of the view point 403 but also the width of the field of view 405, with 
the result that the amount of processing can be reduced. 
[0115] 

In the aforementioned embodiment, the optical axis 404 of the virtual camera 401 is 
always directed to the player character 300. In contrast to this, the control section 1 03 
may not change the direction of the optical axis 404 during the previous frame period when 
the distance D is no smaller than the first distance and no greater than the second distance 
and the view point 403 of the virtual camera is not moved or the width of the field of view 
405 is not changed. The control section 103 may change the direction of the optical axis 
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404 only when the view point 403 is moved or the width of the field of view 405 is 

changed. 

[0116] 

In the aforementioned embodiment, in the case where the distance D between the 
position of the player character 300 and the position of the view point 403 in the previous 
frame period is no smaller than the first distance and no greater than the second distance, 
the position of the view point 403 is unchanged. However, depending on the field formed 
in the virtual three-dimensional space, there is a case that the player character 300 is not 
displayed in the image on the display screen 122 by the presence of an obstruction between 
the player character 300 and the view point 403 even if the distance D is no smaller than the 
first distance and no greater than the second distance. Moreover, there is a case when an 
obstruction is present between the position of the moving destination and the player 
character 300 even if the distance D is less than the first distance or exceeds the second 
distance and the position of the view point 403 moves. 
[0117] 

By adding processing as shown in FIG. 12 to the flowchart of FIG. 5, it is possible to 
avoid the aforementioned problems. In the case where the control section 103 determines 
that the position of the view point 403 is moved in step SI 07 or SI 09, or the distance D is 
the second distance or less, the control section 103 determines whether there is an 
obstruction (e.g., surfaces that constitute the field in the virtual three-dimensional space) 
present between the position of the view point 403 (position where the view point 403 has 
moved) and the player character 300 (step S 121). If there is no obstruction, the processing 
flow proceeds to step SI 10, directly. 
[0118] 

If there is an obstruction, the control section 103 searches for a position of a new view 
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point 403 where no obstruction is present between the position of the player character 300 
and the position of the new view point 403 . For example, an intersection point of a 
straight line, which connects the position of the player character 300 to the position of the 
view point 403, and a surface, which the corresponding obstruction forms, can be used as 
the position of the new view point 403 (step S 1 22). The control section 1 03 moves the 
position of the view point 403 to the position searched for in step S122 (step S123), and the 
processing flow proceeds to step SI 10. 
[0119] 

By adding the aforementioned processing, the player can always recognize where on 
the field the player character 300 is present from the image displayed on the display screen 
122. A trace of movement of the player character 300 is registered in a table, and the 
control section 103 can thereby select the position of the view point 403 from the previous 
position of the player character 300 registered in the table when searching for the position 
of the view point 403 where no obstruction is present between the position of the player 
character 300 and the position of the new view point 403 in step SI 22. 
[0120] 

In the aforementioned embodiment, the position of the view point 403 of the virtual 
camera 401 is moved only when the distance D between the position of the player character 
300 and the position of the view point 403 is less than the first distance or exceeds the 
second distance. This is because the size of the player character 300 in the image on the 
display screen 122 is optimized and the player can easily recognize the movement of the 
player character 300 from the display screen 122. However, if the player character 300 
does not move in the virtual three-dimensional space, it is not necessary for the player to 
recognize the movement of the player character 300. 
[0121] 
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By adding processing as shown in FIG. 1 3 to the flowchart of FIG. 5, it is possible to 
optimize the size of the player character 300 on the display screen 122. After moving the 
position of the view point 403 in step S107 or SI 09, the control section 103 sets a moving 
distance measurement mode (step S131) and resets a value of a time variable stored in the 
RAM 105 to 0 (step S132). The control section 103 temporarily stores the position of the 
current player character 300 to the RAM 105 (step S133). After that, the processing flow 
proceeds to step S 1 1 0. 
[0122] 

In the case where data for instructing movement of the player character 300 is not 
stored in step S101 or the position of the player character 300 is moved in step S101, the 
control section 103 determines whether the moving distance measurement mode is set (step 
S 1 34). If the moving distance measurement mode is not set, the processing flow proceeds 
to step S103. 
[0123] 

If the moving distance measurement mode is set, the control section 103 increases the 
value of the variable by one (step S 1 3 5). The control section 1 03 calculates a moving 
distance of the player character 300 in the moving distance measurement mode according 
to the position temporarily stored in step SI 33 and the position at which the player 
character 300 is moved in step S102 (step S136). The control section 103 determines 
whether the moving distance of the calculated player character 300 exceeds a 
predetermined distance (distance that is sufficiently shorter than the second distance) (step 
S137). If the moving distance exceeds the predetermined distance, the control section 103 
releases the moving distance measurement mode (step S 138). After that, the processing 
flow proceeds to step SI 03. 
[0124] 
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If the moving distance of the player character 300 calculated in step S136 does not 
exceed the predetermined distance, the control section 103 determines whether the value of 
the time variable exceeds a predetermined value, that is, a predetermined period of time has 
passed after the moving distance measurement mode (step S139). If the value of the time 
variable does not exceed the predetermined value, the processing flow proceeds to step 
S103. 
[0125] 

If the value of the time variable exceeds the predetermined value, the control section 
103 moves the position of the view point 403 to a position, which is on a straight line that 
connects the position of the current view point 403 to the position of the player character 
300 and which is an intermediate distance where the distance between the view point 403 
and the player character 300 is shorter than the first distance and longer than the second 
distance (step S140). After that, the control section 103 releases the moving distance 
measurement mode (step S 141), and the processing flow proceeds to step SI 10. 
[0126] 

As mentioned above, when the player character 300 does not move more than the 
fixed distance within the fixed period after moving the view point 403, it is little necessary 
for the player to recognize the movement of the player character 300. At this time, the 
position of the view point 403 is moved to the position where the distance D between the 
position of the view point 403 and the position of the player character 300 is the 
intermediate distance. Since the intermediate distance is shorter than the first distance and 
longer than the second distance, the player character 300 on the display screen 122 
becomes an intermediate size. The player character 300 is thereby displayed in the image 
on the display screen 122 with a more appropriate size. 
[0127] 
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The above-mentioned intermediate distance is preferably set to such a value that the 
size of the player character 300 on the display screen 122 becomes an appropriate size. 
For example, the intermediate distance D may be just an intermediate distance between the 
first distance and the second distance. The moving distance of the player character 300, 
which serves as a criterion on whether the moving distance measurement mode should be 
released, may be 0. If the player character 300 slightly moves, the moving distance 
measurement mode may be released in step SI 38. 
[0128] 

There is a case in which the moving distance of the player character 300 does not 
exceed a predetermined range even after the position of the view point 403 is moved in step 
S 1 07 or S 1 09. In this case, the position of the view point 403 may be moved to the 
position where the distance D between the player character 300 and the view point 403 
becomes the intermediate distance. 
[0129] 

In the aforementioned embodiment, the position of the view point 403 moves in 
accordance with the movement of the player character 300. However, there is a video 
game where another character, which exerts an important influence upon the progress of the 
game in the same degree as the player character 300, exists. For example, in a network 
game, there is a character that is a party to the player character 300 or a character on the 
occurrence of a specific event. The position of the view point 403 may move in 
accordance with movement of such other characters other than the player character 300. 
[0130] 

In the aforementioned embodiment, the program for executing the video game of the 
present invention is stored in the storage medium 1 3 1 and distributed. In contrast to this, 
this program may be stored to a fixed disk device that a server apparatus existing on the 
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network 151 has, and may be distributed to the computer main body 101 via the network 
1 5 1 and the communication medium 141 . The program, which the communications 
interface 1 1 5 has received from the server apparatus, is stored in the HDD 1 07 and is 
loaded on the RAM 105 at an executing time. 
[0131] 

[Advantageous Effect of the Invention] 

As described heretofore, according to the present invention, the player can effectively 
recognize the movement of the character which moves in the virtual three-dimensional 
space from the image of the character on which perspective transformation is performed 
from the view point of the virtual camera to be displayed on the screen. 
[Brief Description of the Drawings] 
[FIG 1] 

It is a block diagram illustrating a configuration of a computer for executing a video 
game according to one embodiment of the present invention. 
[FIG 2] 

It is a view illustrating an example of a player character that moves in a virtual 
three-dimensional space. 
[FIG 3] 

It is a view schematically illustrating processing for performing perspective 
transformation on the virtual three-dimensional space including the player character to 
display. 
[FIG 4] 

It is a view explaining processing for deciding a position of a new view point 
according to a position of the player character. 
[FIG 5] 



It is a flowchart illustrating a main processing in the video game according to an 
embodiment of the present invention. 
[FIG 6] 

They are views each illustrating the relationship between the position of the player 
character and that of the view point when the player character advances in a direction of the 
view point. 
[FIG. TJ 

They are views each illustrating a display screen in FIG 5. 
[FIG. 8] 

They are views each illustrating the relationship between the position of the player 
character and that of the view point when the player character advances in a direction away 
from the view point. 
[FIG 9] 

They are views each illustrating a display screen in FIG 7. 
[FIG 10] 

It is a view illustrating another example of the player character. 
[FIG 11] 

It is a flowchart showing a main processing in a video game according to a 
modification of an embodiment of the present invention. 
[FIG 12] 

It is a flowchart showing processing of a modification added to the processing of 

FIG 5. 
[FIG 13] 

They are flowcharts showing processing of a modification added to the processing 
of FIG 5. 
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[Explanation of Referenced Numerals] 
101 computer main body 
103 control section 
105 RAM 
107 HDD 
109 sound processor 

1 1 1 graphics processor 

112 frame memory 

113 DVD/CD-ROM drive 

1 1 5 communications interface 
117 interface section 
119 internal bus 

121 display device 

122 display screen 

1 25 sound output device 
131 storage medium 
151 network 

161 input section 

162 memory card 

300 player character 

301 reference point 
403 view point 
405 field of view 
1000 computer 
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[Document Name] ABSTRACT 
[Summary] 

[Problems to be solved] 

To allow a player to effectively recognize movement of a character that moves in a 
virtual three-dimensional space in a three-dimensional video game. 
[Means to Solve the Problems] 

When a player inputs an instruction of a movement of a player character (SI 01), a 
control section obtains a position of the player character during a current frame period in 
accordance with a position during a previous frame period and contents of the instruction 
(S 1 02). The control section obtains a distance between the position of the player character 
during the current period and a position of a view point of a virtual camera during the 
previous frame period (S 1 05). If the obtained distance is less than a first distance (S 1 06), 
the control section moves the position of the view point away from the player character 
(S 1 07). If the obtained distance exceeds a second distance which is longer than the first 
distance (SI 08), the control section moves the position of the view point towards the player 
character (S 1 09). If the obtained distance is the first distance or greater and the second 
distance or less, the control section does not move the position of the view point. 
[Selected Figure] FIG 5 
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FIG. 11 
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